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ABSTRACT

“This report deacribes the preparations for, and the
50 hour flight tests of, the T3EGBL Integral Gearbox

Propeller and the VCB6260 Variable Camber Propeller
conducted under Bureau o6f Naval Weapons Contracts
Now 6h-0635-d1 and NOw 65-0533~d,
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‘SUMMARY

_ A 50 hour fllght test was conuucted on- both the 73EGBI and VC86260
propellers, These tests were conducted .on the Urited Aircrafit
’Corporation‘B-l?G test bed «iréraft which was removed from long time
storage and reconditloned A 73EGBL gearbox was modified to a shaft
-configuration for use: in ther V0B6260 propeller flight test. ‘Develcp=
ment tests and -a 50 hour engine PFRT were conducted on this géarbox,
Both test propellers and gearboxes were assembled primarily from
~hardware used in development testing programs on the 773EGBL and
V(86260 propellers. In general, both propellsis performed satisfac-
torily during their respective tests.,.
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INTRODUGCTION

The 73EGBl prépelier was developed under Navy Contract
NOw' 60«-0556-(1 to the point where it was considered
capable of passing a ‘50 ‘hour PFRT engine test, A 50
hous PFRT engine test was then successfully conducted
under Navy Contract NOw Bl=06l2-d,

The VC86260 propeller was developed under Navy Contract
NOw: 62:06L,9-d,. Dsvelopment of this propsller included
a ‘50 hour engine PFRT and a whirl stand PFRT.

Late in 196lL, Hamilton Standard received Bureau of Naval
Weapons Contract Now. 6li-0635-di. to--conduct. the preparatory
phase of the flight test and inmid=1965 Bureau of Naval
Weapons. Contract NOW 65-@533-d was received to conduct:
thé f1light test of the 73EGBL and V(86260 propellers.
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‘OBJECT

‘ This test program was conducted to evaluate the perfornanca
and endurance capsbilities of the 73EGEL and VC86260 propellers
during 50 hour flight tests,
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. CONCLUSION

It is concluded that the 73EGHL and V86260 propellers demonstrated
satisfactory perfcmance énd endurance characteristics during the
flight test program,

HE M02A Y/08 )J

e " o—-

> .
~ e T, » R .I..ﬂ"‘ . r




&@

4 e,

| HAMILTON STANDARD

MEPORT NO. ;HSER ,,J076

- - E— 7

‘RECOMMENDATION.

None,
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" PREPARATORY :PHASE

The preparations for the Tlight test were c¢onducted under Bureau -of
Naval Wedpons Contract NOw.-6li-0635-di. This pheee consisted of two
major areas of effort. -

Adrcraft

The aircraft used. as the flying test bed was a Boeing B-17G rmiodified
to accept a fuselage nose .mount. nacelle, Figure 1, Appendix A is a
photograph of the. airplane at the start of modification for this test.,.
When reactivated for this test the aircraft had been in storage: for
two years .and: had not flown for five years.

The. airframe providea a four point mounting -adapter for the test nacelle :
as shown in Figure 2, Appendix Ao, This photograph. also shoas the.
?irewall and the exhaust duct .for.the TH4~-GE-1 sngine used during this
test program.

‘The nacelle structure designed -and fabricated for this: test consisted.
of a two-section tubular steel frame. Figure 3, Appendix.A is .a photo~
graph. of the frame, with a gearbox mock-up installed, on an assembly
jig. The frame supported: the -engine,. gearbox-propeller, paneling, air
inlet duct, oil ‘tank, -engifie and propeller input eystems, and instru=
mentation,.

The air inlet duct designed- and manufactured for the installation was
subjected to an engine test to insure that ‘the circumferential distortion-
of the air across the engine compressor face was within the limits set
forth by the engine manufacturer, This test revealed the duct to be
satisfactory for use on the test installation, Figures L and 5,

Appendix 4 ‘show the-air inlet duct installed in the- test house for-
evaluation,

A

The test installation was operated from a control station in the bomb
bay area of the aircraft, This station is shown in Figure 6, Appendix A,

Data Was recorded by oscillograph, Figure 7, Appendix A, and on & photo
panel, Figure 8, Appendix A,

Figure 9, Appendix A, is a photograph of the left side of the test
installation, Figure 10, Appendix A, is a photograph of the test
installation from underneath, and Figures 1l and 12, Appendix A are
photographs of the fight side of the test installation, All photo's
are of the test installation for the 73EGBlL propeller,
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Aircralt - (contlnued)

In additior, to the manufacture and installation of the test nacelle,
it was necessary to recondition-the a;rcraft for rélicensing, This
included the depreserving of the aircraft, refabricing of tho control
surfaces, and the procurement -and installation of new radio -equipment
to conform. to the new FAA requirements. The aircéraft was licensged for
day VFR.by the FAA, Flgure 13, Appendix A is a photograph of the
aireraft with the::T3EGB1l prcpeller, ready for flight, and Figure 1L
Appendix ‘A 18 a photograph of the VC86260 propeller installation ready
for flight..

‘SK36029 Speed ReductionfGearbox

The -SK56029 Speed Reduction Gearbox is the same gearbox used in the 3:
73EGB1 Integral Gearbox Propeller, modified to a. shaft. type: conflguration..
Figures 15 and 16,. Appendix A are :photographs of the gearbox in an ’
assembly stand. The unit is de31gned to accommodate -a T=6L @ngine -of
3180 HP mildtary rating at 15,600 rpm. Maximim input speed and torque
for theagearqu are 17,000 rpm and 1200 ft=1b, The -gear reduction ratio
is 12,008:1, :

_To modify the. 73EGB1 gearbox. to the SK56029° configuration,. the following
«changea are: nec issarys.

1, Replacement of the propeller tail shaft with a propeller
. mounting shaft in accordance with AND 10152-60A;

2. Replacerient of the: propeller control with a transfer
bearing to provide the gearbox 1ubricating oil.

3. Addition of -a control torque retainer,

The configuration of the SK56029 gearbox used. for this test is defined
by Model Specification No, 5067. This unit, S/N GB 20lj, consisted
mainly of parts used during the static structural testing of the T73EGBL
propeller, New parts were incorporated to obtain the shaft type
configuration or where dictated by normal test procedure, A VC86260
Variable Camber Propeller was used o load the gearbox, and a T6l~GE<1l
engine was used as the power source,

A short development test was run on the SK56029/VC86260 configuration
to determine their compatiability, and to evaluaie the functional and
structural suitability of the gearbox to perform the 50 hour PFRT, This
test was conducted in the Hamilton Standard "E" engine test cell and
consisted of 37 hours, 25 minutes of running, Operation was checked -
in both steady state and transient conditions, No problems were
encountered during this test, and the gearbox wag gonsidered to be
satisfactory for subjection to the 50 hour PFRT,
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SK5602948peed§Reduction,Gearbox'(éontinued):

The 50 hour PFRT ergine test of the SK56029 gearbox ‘vas conducted in
acoordafice witih paragraph Li.5.2 of WIL~P=26366A. The téét Wwas run in
the Hamilton Standard “E" engine test cell, The test cell incorporates:
a horizontal intake with a variable ccne orifice and a vertical exhaust,
Control apparatus and test instrumentation were housed in a room over-
looking the test cell, Figure 17, Appendix A is a photograph of the
test cell with ~eerbox/prone11er installed and Figure 18, Appendix A

is a photograph- of the contrél room, Two levers.mounted . a quadrant

in the control room were used to.control engine and pror .ler operation, |

One lever, +he condition lever, was: used to set. propeller governing
‘speed and to provide a manual feather signal io the propeller control.
The second lever, the power lever, ‘was used. to control engine power
through input to the fuel control and also,. through an electric .switch.
located on the quadrant and a solenoid located .on the test stand; to.

) provide a revarsing ‘signal to the propeller control, A switch located

on the propeller control panel: provided electrical feathér and unfeather)

signals to the propeller coritrol,

Instrumentation used to monitor the required engine, -gearbox, and
propeller Jparameters is- tabulated in Figurs, 22, Appendix A,

. Prior te initiating the test, the gearbex was completely disassembled

and laid’ -out for inspection by Hamilton Standard Engineering and by
Hamilton Standard and Government Quality Control. At that time all
indications of abnormal wear were noted on the pre=test inspection

record and any necessary part replacements ‘were made, The -gearbox

was then assembleéd .per Hamilton -Standard Specification HS 1455,

Testing, as specified by paragraph L,5.,2 of MIL-P-26366A, consisted

of propeller performance tests prior to and following endurance
running, and endurance testing consisting of 50 one-hour flight cycles,
Plan-of Test 1.28P7~89 describes in -detail the test procedure~used for
the SO-hour PFRT. This Plan of Test and log sheets coverlng the test
are contained in Appendix B.

Following the testing, the gearbox was again disassembled and laid out
for inspection, All conditions of abnormal wear not noted on the pre-
test inspection record were then noted on the post-test inspection

. record, Copies of both pre~test and post-test inspection records are

contained in Appendix B,

Gearbox operation throughout the test was excellent, There were no ...
instanccs of chip dsetector shutdowns or abnormal vibration: indications,

Propeller operation during the test was sabisfactory, with no unusual
incldents occuiring. .

Post~test examination of the gearbox revealed the detail parts to be
in good condition,

It was concluded that the SK56029 gearbox hsd demonstrated satisfactory
endurance characteristics during the test, and was qualified for
flight testing.
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DESCRIPTION: CF TEST

The flight phase of the program was conducted under Bureau of Naval ‘
Weapons :Contract. NOw 65o053}-d This phase was conducted in two parts, °

The first part was a 50-hour flight test of the 73EGBL Integral Gearbox
Propeller; This test was conducted. primarily to -evaluate the air-
worthiness of the gearbox. The second part was a SO-hour fllght test
of the VcB6260 Variable -Cambér Propeller installsd on -a modified 73EGBL -
: gearbox.

73EGBL. Pfopélleri

The 73EGBL propellér is an integrated unit consisting of hub, control,
and spéed reduction gearbox. The hub: is similar to the Hamilton
.Standard 63E60 propeller- hub, but with the rear barrel half modified
to provide .a tailshaft for assembly with the gearbox.and the fluld
transfer system modified to0. acéommodate oil flow to the hub from the:
rear mounted control. The control, mountéd at the aft end of the
gearbox, 1is fuhctionglly -similar to thé 53C51 propeller control now in
:gervice on the AO-1 aircraft, The main featire which distinguishes

. the 73EGBL from previous Hamilton Standard propellers is the integrated
gearbox,. This unit 1s. designed to accommodate a T6L engine of 3180 HP
military rating at 15,600 rpm, Maximum input speed and torque for the

_ gearbox are: 17,000 rpm and 1200 ft-lb, Gear reduction ratio is
12,08:)., Complete descrlpuions of the 73EGB1 propeller may be found in
the Hamilton Staridard Model cpecification No. 370hB, the Hamilton. :
Standard 73EGBL Propeller Development Report No, HSER 2789, and the
‘Hamilton Standard: 73EGBL 50-hour FFRT Report No. HSER 3L407.

The configuraticn of the 73EGB1l propeller used for this test was
essentially the same .as that used for the 50shiour PFRT, Minor modifi-
cations were made to incorporate a 63E60  spinner and an instrumentation
flight ring, This unit consisted mainly of parts used during develop=-
ment testing, :

vcB6260 Propeller

The V(86260 propeller consists of a hub and a control, The hub differs
from other Hamilton Standard hydromatic propellers in that it has a
tandem, or two-stage arrangement of hlades with a means for varying

the blade angle schedwle between the forward and rear blades, This
arrangement permits the forward and rear blades to act as one to
achieve the effect of a high camber blade for take-off and, by diffor-
ential pitch change, to revert to a low camher staggered biplane
arrangement for cruise., The control is essentially the same as the
63760 propellsr control with minor modifications to make it compatible
with the propeller.,
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V086260‘Prope11er (continued):

This unit is designed to: accommodate a T6h engine with a 2765 HP
take-off rating at 1160 rpm, A complete deseription. of the V086260
jpropeller may be found in tha Hamilton Standard Model Spscification
No, 5006A.,

The. configuration of the VC86260 propeller and SK56029 ‘gearbox used
for this test were -essentially the same as. that used for their

respective 50~hour PFRT's, Minor modifications: were made to incorporate |

an instrumentation: flight ring., This 1nit conoisted mainly of parts:
used during development testing,

‘Test Method

The testing was conducted on the nose mounted nacelle of thé modified
B~l7G aircraft; The test installation was. controlled from a panel in
the aircraft bomdb bay area. Instrumentatlon used to. monitor the
required propeller and engine parameters is tabulatéd in Figure 23,
Oscillograph recording equipment was employed where ‘necessary for
deternining propeller performance versus time and to record blade
stresses during the vibration stress survey portions of the testing,
A photo panel was used to. continuously record critical installation

_parameters,

Prior to and at the conclusion of testing, the propellers were completely

disassembled and laid out for Hamilton Standard Englneerlng inspectzon. :
Assembly of the test units was then conducted in accordance with their
respective specifications. A brief engine check out of each unit was
then performed prior to installation on the aircraft.

Testing of each. propeller consisted of ground and flight vibration
surveys, ground and flight performance tests, operation under unusiial
attitudes, taxi tests, and endurance cycles, Plans of Test Nois,
128Pr=90 and 1?8PT-91 describe’ in detail the test procedures used for
the 73EGBL propeller, -and Plans of Test No's, 128PT-93 and 128PT-9L
describe’ in detaill the tast.procedures used for the VC86260 propeller.

Test Chronology

A chronological order of test is presented in Figure 2l Appendix A
for the 73EGBLl propeller and in Figure 25 Appendix A for the V(86260
propeller,
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DISCUSSION

Qeneral
Testing was conducted in accordance with the plans 6f test within the limits |
of aircraft and test angine capabilities, Maximum airspeed was established

-as that speed which .could ve maintained with the aircraft engines at

maximim cruise power- and the test engine at idle power, This airspeed
varied from 240 mph indicated. at 5000 feet ko 165 mph indicated at 30000 ,
feet, Maximum attitudes attainable were 15 .abovt the roll axis, 25° about
the, 1 itch axis, and zero g, Attempts to run a negative g™ condition were:
discontinued when oil pressure was lost on all enginos during this maneuver,

Ambient temperatures observed durlng the test ranged from # 2L°F to +54OF
on the ground and +45°F to ~U6°F during flight.,

Engine power 'was altitude limited, Take=off power could be obtained up

to approximately 11 000 feet, and at 30,000 feet 40% normal rated power
was the maxirium attainaolc.

During both: the T3EGBL and VCB86260- portion. of the test, the aircraft was
flown for a short perlod of time wifh the r301procating engines shut down
Figure 19 Appendix A is a nhotograph of the aircraft in flight with the-
73EGBl propeller, and Figure 20 Appendix A is a photograph of the aircraft
in flight with the V086260 propeller, Figure 21 “Appendix A i€ v photograph
of the aircraft in flight ‘with the VG86260 propeller feathered.

73EGBl‘Integra1.Gearbox Propeller

Vibration Stress Survey

The propeller stress survey indicated that both bending and shear blade
stresses were well within acceptable. limits over the envelope of test
conditions, A summary or the vibration stress levels is presented in

Figure 26 Appendix A, These flndlngs confirmed data obtained previously

by Hamilton Standard on similar blade/hub configurations. The 73EGB1/6903-1l
propeller was concluded to be satisfactory, from a blade vibratory stress
standpoint, for conbinuous operation on the aircraft at the specified

flight test conditions.

Nacelle Temperature Survey

o

The nacells temperature survey, conducted in accordance with 128PT~90,revea1e
that temperatures in the engine, prope*ler-gearbox, and nacelle area ware
well within the limits set forth by both the engine manufacturer and

Hamilton Standard over the range of test conditions, A tabulation of the
measured temperatures is presented in Figure 27 Appendix A,

HE FO2A Y/92

11

S T TWERMS L oo .

e e e g



et

HAMILTON ETANDARD ] REPORT-NO. '_HS_ER h076

DISCUSSION (continued):

Propeller Perfermance

The propeller exhibited satisfactory pefformance throughéut the test, No
problem areas were encountersd over the range of altltude, -airspeed,
temperature,. and attltud- flown, Steady state governing was good during

all phases: of the tést, Propeller responsé to power and/or condition lever

transients was also -good dufing the- program, A tabulation of pitch change
rates -and blade angle changes for various altitudes, airspeeds, power, and:
propeller speeds is shown in Figures 28 and 29 Appendix A,

Elegtrical feathering and unfeathering operation was marginal during the
early portion of the test, Various changes were made to the: oil system
without significant improvement in auxiliary pump operation, These changes:
included revision of the plumbing between the oil tank and the gearbox to
disassociate the auxiliary pump inlet line from the propeller control -oil
line, and changes to the oil tank vént line to provide a slight pressure

héad on-the tank, The pump was then replaced with a néw one, and electrical |
‘feathering and unfeathering was excellent for the remainder of the test, '

A tabulation of both .electiical and mechanical feathering and unfeathering

times for various altitudes and airspeeds is presénted in Figure 30 Appendix -

A, .

Propeller reversing ojjeration was satisfactory during the taxi tests,. A
tabulation of reversing times from various powers at varying .speeds is
presentad in Figure 3). Appendix A,

Attitude Checks

Gearbox/propeller operation was evaluated to the design limits of the unit
as limited by the aircraft, Operation of the unit was. satisfactory over

the range of attainable attitudes., Propeller governing was unaffected by
changes in attitude. Gearbox oil outlet temperatures were monitored closely
during thils check. A tabulation of temperature rise versus attitude is
shown in Figure 32 Appendix A,

Flight Cycles

The propeller/gearbox was subjecbed to a total of 18 one-hour flight cycles,
Each cycle consisted of & 15 minute climb, 30 minutes of level flight, and
a 15 minute descent, This cycle was de31gned to approximate the conditions
the unit would be subjected to in service., During these cyclgs, the oil
inlet temperature to the gearbox was varied from 100°F to 215 F. No
problems were encountered during this portion of the test,

Propeller Endurancs

During the test three incidents of propeller malfunction occurred.

hs discussed in a previous section of this report, electrical feathering and
unfeathering action was marginal until the auxiliary pump was replaced.
The original pump had been used during the development test of the propeller,

H#® M8AA 7/03
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DISCUSSION (continied):

and had aceumilated. an unknown amount of times Ib ds Folt thot the
faathering/unfeathering problem was a result ol a part¢ally worn out pumps

During ground. run 6 the propeller trake was badly damaged by being.
partia%ly actuated hhlle the ground run vwas in progress. This was a result .
of -a glight pressure trapped in.the brake actuation system, The actuation
system was reworked, to provide a more pesitive means of venting to preclude
this situation and no further problems were experlenced with the brake.

During ground rue 1L, 0il was found lea?lng from the propeller in the

blade “to barrel seal area. The propeller was disassembled on the aircraft
for examination, It wa§ found that the teflon strip cemented to the blade
shank, for the blade packing to ridé «¢n, was loose, This problem was a
result of improper preparation of the blade for assenbly of the teflon strip.
The blades were repaired, by installing new teflon strips, and reinstalled
in the propeller. No further incidents 6f leakage occurred for the remainder
of the test, Post test inspection of the hardware did not reveal any
-evidence ‘of abhormal wear or distress in any areas of the propeller or
gearbox,

V(86260 Variable Camber Propeller

Vibration Stress Survey

The propeller stress survey indicated that both bending and shear blade
gtresses were acceptable for all conditions tested. The summary data from
the survey is presented in Figures 38 through 61 Appendix A, Figures 38
through 51 Appendix A show the data obtained during static ground rinning.
The stress levels are well within limits for all conditions tested, It will
be noted that the midblade stresses tend to increase momentarily at a
frequency of two times propeller speed (2P) during reverse transients.,
(Reference Figures LL, 45, 50, and 51 Appendix A). This increase occurs
because as the rpm decreases momentarily during the reverse cycls the
propeller speed approaches or passes through the resonant speed for the 2P
first flatwise mode of the blade,

The high propeller vibration noted at idle power in ground run 9 is felt
to be a result of the propeller being at the 27 resonant speed with a high
crosswind component, This would tend to excite the aircraft, and test
installation mounting structure with a whirl excitation at a frequency of
3P, This could result in an appreciable motion of the engine and airframe
particularly if the excivatlon frequency were close to a resonant frequency
of tho power plant and/or airframe., There are no measured or analytical
data available to confirm that such a relatlionship between excitation and
resenance frequencics exdsted on this installation, howover the fact that
increasing propeller speed would stop the vibration tends to substantiate
this theory.

MR Pe0aA T7/02
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DISCUSSION (continued):

Data obtained during taxi tests are presented in Figures 52 through 55
Appendix A, These runs cover reverse~unreverse transients from forward.
powers ranging from idle to take~off Again. the stress levels are
acceptable,

Data obtalned during sieady-state f1light conditions are presented in Figures

56 and 57 Appendix a. It will De noted that thesé stress levels are
extremely low which would be cipected for an installation of this sort
where the propeller is essentizliy isolabed in an airstream and the thrust
Jine inclination is small.

Figures 58 through 61 Appendix A present data obitsined during yaw maneuvers
at various indicated airspeeds. This data must be evaluated on a gqualita-
tive basis since a precise means for measuring yaw angle was not. available,
Wnile the stress levels arae low it 4s rcadily apparent that the rear blades
are much less sensitive to 2P excitation due to angular inflow than are the
front blades, This condltion was indicated by some very limited data
obtained in early wind tunnel model tests but the reason for this loading

split and its relation to blade angle &nd/or -airspeed are not now completely |

understood,

The VCB6260/2FD1iA3-6 & ?““1hA3~6 was. concluded to be satisfactory from.a
blade vibratory stress standpoint for continuous ¢éperation .on the aircraft
at the specified fiight conditions,.

Nacelle Temperature Survey

The nacelle temperature survey, conducted in accordance with 128PT-93,
revealed that temperatwres in the -engine, propeller, gearbox, and nacelle
area wero well within the limits set forth by both the engine manufacturer
and Hamilton Standard over the complete range of test conditions. A
tabulation of the measured temperatures i1s presented in Figure 33

Appendix A,

Propeller Performanc:

The propeller exhibited satisfactory performance throughout the test, With
tuo excoptions, no problem areas weru encountered over the range of altitude,
airspeed, temperature, and attitude flown, Steady state governing was
acceptable during all phases of the test, A tendency for the propeller to
increase speed as the airspeed or altitude increased was noted, Propeller
response to conditlon lever transients was satisfactory during the program,
Propellex response %o power lever tranzienis was satisfactory except that
transients from idle te btake~off power would result in a higher than desired
overspacd of approximately 150 rpm. A tabulation of pitch change rates and
blade angle changes for varlous altitudes, alrspeeds, powers, and propeller
rpm's is shown in Pigures 3L and 35 Appendix A,

Both the irpm incraease problemw and the overspead problem were felt to be the
roesult of a highar than desired hysteresis band in btho propeller .governing
syston, During the dovelopmeab running of the SKH6029 gearbox, it was
found thabt the hystleresis band ef the V36260 propsller was approximately

HA ¥<3iA 7/02
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'DISCUSSION. (continmed):

+ 30 Provcller rpm wida. Frem & set spovd; b wxs possible to- change
propeller speed up 1o 30 rpm before the prape;ler bladc angle would
change o correct the offspeed, Tnis is snalogous io the ifcrease in
propeller rpm with increases in aircraft speed or altitude, since a change |
in blade angle Is necessary to keep rpm constant if airspeed or altitude ‘
charige “and the ordy irput to the prepeller, for this blade angle charge, .
is an rpm offspeed signel. Since the YCB6260 propelict was not particilarly
Gensitive to small rpm OLLOUeed signals, the rpm change with altitude and
alrspeed was lavrge enough o be easily noied, Thé excessive rpm overshoot
-on idie to take~off power lever transients was alsc a result of this.
governing sysiem hys»ereols. Examinationr of the oscil]ograph fecords -
takén during these power lever iransients showed that blade angls did not
start to increass until the propeller was in a slight overspeed condition,
Whéh the blade angle did start to increase, %he pitch change rate was quite
rapid é3>can be seen. in Figure 35 Appéndix . However, because of the .
amount ‘of blade angle chenge necessary during this transiént, the overspeed
reached approxinatul" 150 i'pm befora the blades had incréaséed pitch
sufficiently to absorb the engine power: This sverspeed was well within
the .structural limits of the propeller. ' ’

Foa thering and unfeathering operalion was good throughout the program, A
ﬁ&uu;ﬂ&lcn of both &lectrical and mechanical feathering and unfeathering
times for various altitudes and airspesds is presented in Figure 36
Appendix A, )

Propeller reversing opﬂr1b10n was vatisfactory during the taxi tests. &
tabulation of reversing times from various powers at varying speeds is
presented in Figure 37 Appendxx A,

Attitude Checks

Propeller operatilon was evaluated at various atbitudes to the dL51gn limits
of the assembly, -3 1imitu4 by the ajrevalt, Operation of the unit was
satisfactory ove: the rvange of attainable atbitudes, Propeller governing
was unaffdcted by thanges in atbtitude about the roll and yaw axes, Rotation
about the pitch zsis did result in changes in propeller speed as discussed
unidér propeller » rformance,

Fligzht Cycles

The propeller was subjscted to a total of 33 one~hour flight cycles, Each
cyclo consisted of a 15 minute climb, 30 minvies of level: ‘flight, and a 15
minute descent, During onegb cycles, the oil inlet temperature o the
gearbox was varied fvem 100 F to 215°F, No .problems were encquntgred
during this portion of the test,

Proreller Endurance

Docing the test thers was one incident which requived propeller disassembly
sne pardwara replaceincnt.  Tais dncideat occurred during ground run 5 when
the propeller wonld not increase piteh without the use of the auxiliary

P g I - -
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DISCYSSION. (coniinued):

vump. Disassembily of the propellur conuxol rovealed the "taol rotating
sleeve had 'picked up" on the babbitit linecd rntatxng’slGGVe allowlng higns
pitch. pressure to drain -directly to the press surized sump, Investlgatlon
revealed that the rotating sleeve did not iiiclude a change which should
have been incorporated to improve iis pressure bala“ce. The rotatlng
sleeve was réworked to ‘this chsnge, and wWith a new stationary sleeve
isgemhled in the control., No- further problems were experienced. w1th ‘the
propeller or corntrol,

Post test inspectlon of the hh-dware did not reveal any evidence of
abnormal wear or disiress in any .areas of the propeller or gearbox,
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AIRGRAFT AT ‘START ‘OF° MODIFICATION
(Negative No,. X15587)
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AIRCRAFT MOUNT FOR TEST NACELLE.

(Negative No, X15586)

FIOURE 2
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HSER LO76

TEST NACELLE STRUCTURE ON ASSEMBLY JIG
(Negative No, X19369)

FIGURE 3
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HAMIL TON STANDARD REPORT NO.

HSER L4076

73EGBl PROPELLER MOUNTED IN "E" TEST CELL
FOR INLET DUCT TEST

(Negative No, IG368)

FIGURE L '
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HSER L076

INLET DUCT MOUNTED ON ENGINE
(Negative No, G255L0)

FIGURE 5

MBS Fe82A V/98

26

-
[




- .

ix




HAMIL TON STANDARD

REPORT NO.
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TEST INSTALLATION OPERATORS PANEL
(Negative No. 538729)

FIGURE 6
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HAMIL TON STANDARD REPFPORT NO.

HSER 1076

OSCILLOGRAPH RECORDING EQUIPMENT

(Negativs No, S538735)

FIGURE 7

HS F.03A 7/02
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HAMIL TON STANDARD nerony no, HSER 4076

PHOTO PANEL

- (Negative No, 338731)

FIGURE 8
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HSER LOT76

HAMIL TON STANDARD REPORT NO.

TEST NACELLE, LEFT SIDE
73E0BL INSTALLATION

(Negative No, S3871L)

FIGURE 9
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HSER LO76

TEST NACELLE, BOTTOM VIEW
T3BEGBl INSTALLATION

(Negative No, S38726)

FIGURE 10

HS P-03A 7/63
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USER LOT6

TEST NACELLE, RIGHT SIDF
73EGB1 INSTALIATION

(Negative No, £38716)

FIGURE 11
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HSER LO76

TEST NACELLE, RIGHT SIDE

73EGB1 INSTALLATION

"(Negative No, S38718)

FIGURE 12
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HSER LOT76

AIRCRAFT AT COMPLETION OF MODIFICATION
73EGBL INSTALLATION

(Negative No, S538264)

FIGURE 13
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VC86260 INSTALLATION
(Negative No. G29217)

FIGURE 14
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HAMIL TON BTANDARD REPORT HO, HSER L4076

SK56029 SPEED REDUCTION GEARBOX
FRONT VIEW

(Negative No, (27168)

FIGURE 15
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SK56029 SPEED REDUCTION GEARBOX
REAR VIEW

(Negative No, 027169)

FIGURE 16
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HSER 4075

HAMIL TON STANDARD RAPONRY NO.

SK56G29 SPEED REDUCTION GEARBOX AND
V¥C86260 PROPELLER MOUNTED IN "E" TEST CELL

{Negative No, VG127-l)

FIGURE 17
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HSER LOT76

HAMIL TON STANDARD REFORT NO.

"Er TEST CELL CONTROL RO
{Negative No., 10-82-l)

FIGURE 18
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732GB1 PROPELLER INSTALLATION I FLIGHT
. (Negative No. 028778)

FIGURE 19
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REPORT HO.

HSER LOT76

VCB86260 PROPELLER INSTALLATION IN FLIGHT

(Negative No. C99L)

FIGURE 20
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HAMIL TON STANDARD REFORT NO. HSER 4076

VCB86260 PROPELLER INSTALLATION IN FLIGHT

TEST PROPELLER FEATHERED

(Negative No. C993)

FIGURE 21
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PROTELIER PARAMETER

Speed

. Blade Angle
Condition Isver

fHigh Pitch Pressure-

Iow Pltch Pressures

Pitchlock Pressurs .

Q

GELRBOX PARAMETER

Vibration
0i1 Inlet Temperature

Scavenge Cutlet Pressure-=

ERGINE PARAMETER

Power Turbine Speed

Gas Gsnerator Spsed

Torque
Fuel Flow
Turbine Inlet Temperature

Power Lever Position

Ambient Temperature -

Barometric Pressure

i -

Potontiozstar
Potsnticzeter
Press, Transducer
Press, Transducer

Press. Transducer

¥B Pickup
Thermocouple

Press, Gage

Tachometer

Tachometer

Phase Detector
Potter Element

Thermocouple

* Potentiometer

Thermocouple’

Barometer

FIGURE 22
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ErR Meter
ristol Recorder

Press, Gage
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Eput Meter and
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Howell Gage
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Bristol Recorder

Barometer
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Condition Lever
Nade Angie

fHign Pitch Pressure
Low Pitch Pressure

Pitch Lock Pressurs

Control Temperaturs

Speed

GeARBOX PARAMETER

Vibrati9n

Lube Ianlet Temp,
Scavenge Outlet Temp.
Skin Temp.

Lubs Pressure

Scavenge Outlet Pressure
Lube Pump Inlet Pressurs
Vent Pressure |

Lube Flow

Brake Pressure

ENGINE PARAMETER

Power Turbine Speed
Gas Generator Speed

Torque

o

TRASDECER
it

Potentiozstiesr
Potentiomatsr
rressure Transducer
fressure Transducer
Pressure TransQucer

Tnermocouple

Tachcneter

MB Pickup
Thermocouple
Thermoecouple
Thermocouple
Pressure Transducer
Pregssure Transducer
Pressure Transducer
Pressure Transducer
Potter Element

Pressure Transducer

Tachomster
Tachometex

Phase Detector

FIGURE 23

Cscillogresh
and gages (2)

03cillograph
and gazes (2)

Oscillograpn and
pressure gagas {2)
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pressure gages (2)

Oscillograph and
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Gages (2}

Gage

EPR Meter
Gages (2)
Gages (2)
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Gage
Gage

Gage
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and Gages (2)
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50 HOUR FLIZHT TEST INSTRY

TXTATION (continued)

SNCGRIE -~ PARAMETER

Fuel Flow ‘

Fuel Inlet Pressure

Fuel Control Pressure

Lubs Pressurs

Lube Temperature

Turbine Inlet Tbmﬁerature' .

Power Lever

Vibration

Strut Pad Temp,

Accessory Gearbox Temp. -
Compreséor Rear Frame Temp.
Burner Case Temp, |
Turbine Casing~Front, Temp.

Turbine Casing-Rear, Temp,

Rear Mount Temp.

GENERAL PARAMETER.

Nacelle Firewall Beam Temp,
Altitude
Alvspeed

Air Temp,

TRANSDUCER

Potter Elerent

Pressurs Transaucer
Pressure Transducer

Pressure Transducer

Thermocouple
Thermocouple

Potentiometer

_ CEC Pickup

Thermocouple
Thermocouple
Thermocouple
Thermocouple
Thermocouple
Thermocouple

Thermocouple

Thermocouple

Thermocouple

FIGURE 23

RELBOUTY
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and gage

Gage

Gage

Oscillograph
and gage
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Gage
Gage

Gage

Gage
Gages (2)
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Gages (2)
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FIGURE 26

HAMIL TON STANDARD

rxrontno. HSER LOT76

TABULATION-73EGBl PROPELLER NACELLE TEMPERATURE SURVEY

Altitude and Airspeed Ground 5000 200mph

Power Setting ight Idle | Take-off Flight Idls | Tekg=off

Thermocouple Location
Strut Mount Pad 9),°F 80°F 3L°F 34OF
Accessory Gear Box 152 148 82 | 82
Compressor ‘Rear Frame 332. oSl 37k 4186
Burner Case 292 L2k 208 298
Turbine Case Front: 138 566 1406 508
Turbine Case Rear 658 610 476 478
Rear Mount 106 86 46 Lily

Nacelle
Firewall Beam ; 162 126 L6 50
Propeller-Gsarbox
Control 182 220 188 190
Gearbox Skin 168 180 132 132
Lube in 172 198 1,8 158
Lube out 178 220 166 180
Ambient L8 L8 19 19
FIGURE 27
e FeoaA 7/62
70 71
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TABULATION.

Power Setiing 60% NORMAL [ NORMAL
Cordition 1
Lever ¥ovement 1000 rpr-1250 rpm-1000 rpm 700 rpm=12.3000 rpm
Decrezse Increass Blzde Decrease Irct  Blzge
Pitch Eatc ich Rate Angle Pitcn Rate Pite  ppgle
titude % {Dezrees/Sec) (Degrees/Sec) Change {Degrees/Sec) (Leg:) Chang
Eirsrveed (Degrees) L {Degri
Ground 5 8.5 16,5-15-16.5 5 16,5~
5000' and 150 mph 5 12,5 25,5-19-25,5 he5 25,5
000" and 240 mph 5 13 28-20-23 7 28-20.
10000 and 150 mph 5.5 11.5 29-20=29 6 29-20.
10500* and 2k0 mph 6 13 36-28-36 5 36-28.
20050' and 156 mph .S 11 3k.5-27-34.5 & 34.5-;
20000* and 205 mph 4.5 10 Lihi~37-Lby 3.5 4-37-
30000! ard 185 mph 5.5 12.5 40-32-10 3.5 1,0-32.
Power Setting NORMAL

Condition
Lever Movement

1000 rpm~-1250 rpm-1000 rpm

Altitude &
Airspsed

Ground

5000' and 150 mph
5000* and 240 mph
16000t and 150 mph
100007 and 2;0 mph

6 15.5 22,5-15-22.5
5.5 11 29,5-22-29.5
5 13 33-23-33
5 12 35-24-35
hos 1205 38'30"38

9::0 rpma];’ 1000 rpm

5 22,5-1
4.5 29.5-¢
5.5 o

. 3 aZlta
k.5 38.-30-
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TABULATIOH= TARULATIOH-738GB1 PROPELLER CONDITION LEVER TRANSIENTS

FIGURE 28

[ nommAL 80% NORM
4
700 rpm-12.3000 rpm 700 rpm-1250 »pm-700 rpm 1000 rpm-1250 rpm-1000 rpm
ase IHC? Blzde Decrease Increase Blade Decrease Increase Blade
hate Pite  Angle Pitch Rate Pitch Rate  Angle Pitch Hate Pitch Rate Angie
res/Sec) ( Leg:) Change (Degrees/Sec) (Degree/Sec) Change (Degrees/Sec)  (Degree/Sec)Change
:  {Degrees) (Dagrees) (Degrees)
;‘ 1605'15"1»635 5 llos 33 05"15"3305 5 12 1905"5'1905
15 25,5-19-25.5 L.5 1. 39.5-19-39.5 5 1 27.5-19-27.5
7 28-20-28 7 1h 1;3-20-s3 5.5 16.5  30-20-30
5 29-20-29 6 13 145-20-45 h.5 15.5  31-23,5-31
5 36-28-36 5 11 148-27-48 6 12.5  37.5-28.5-37.5
‘ 3’405‘27"3,405 h 10.5 h9‘27"h9 ,-‘ 16 36-28.5-36
3.5 l‘h"37"bh 3’5 11 5705"3?"57-5 hos 12 h6’38-h6
3.5 10~-32-L0 3.5 12, Sh-325
ot TAKE-OFF
820 er“l':!iCOo rpm 900 rpm-1250 rpm-900 rpm 1100 rpm-1250 rpm-1100 rpm
> 22,5-15-22.5 5 15.5 27-15~27 5.5 16 21-16-21
u's 29.5'22“2905 )J.S 11.5 3305"2145"3305 6 12.5 2705"23"2705
5 33-23-33 6 15 37-24-37 L 10 30-26-30
2 35-201-35 5.5 13 39-2l4-39 6 13,5 31-25-31
1.5 38-30-38 4.5 12 12,5-30-42,5 L.5 11 36=32-36




CONDITION LEVER TRANSIENTS

HSER 1076

e e s et

80% NORMAL
1000 rpm-1250 rpm~1000 rpm 8CO rpm-1250 rpm-800 rpm
Decrease Increase Blade Decrease Increase Blade
Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate Angle
(Degrees/Sec)  {Degree/Sec)Change (Degree/Sec) (Dsgree/Sec) Change
s) (Degrees) (Degress)
’ d"’33'5 5 12 1905"15‘1905 hvs 15 30-5"15"30.5
-39.5 5 1 27.5-19-27.5 4.5 12 36-20=36
'3 5.5 16.5  30-20-30 5 16 38-21-38
-'5 k.5 15.5  31-23.5-31 5 U5 h2.5-24-42.5
-8 6 12.5  37.5-28.5-37.5 ls 12,5 45-29-45
7 L 16 36-28,5-36 L 11.5 162946
. -57.5 4.5 12 14636816 N 11.5 Sh-38-54
$
TAKE-OFF
1100 rpm-1250 rpm-1100 rpm 1050 rpm=1250 rpm~-1050 rpm
7 5.5 16 21-16-21 5.5 15 23,5-16-23.5
5 »5-33.5 6 12,5  27.5-23-27.5 L.5 12 29,5-23-29.5
R L 10 30-26=30 5.5 11 33-25-33
.9 6 13.5  31-25-31 6.5 15 32,8-24.32.5
., 1ls2,5 4.5 11 36=32-36 L 13 L,0-33-40
3 28
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TARBULATION - 7385

Propeller rpm

ﬁ'»

Setting 1130
Povwer Lever

Movement Flight Idle-Normal-Flight Idle Flight Idle-Take-of £-F1-: ..

Increase Decrease Blade Increase Decrezse
Altitude & Pitch Rate Pitch Rate Angzle Pitch Rate Pitch Rate
Arspeed (Degrees/Sec) (Degress/Sec} Change (Degrees/Sec) (Degrees/Se
(Degrees)

Ground 2.5 3 15-17-15 6 5.5
5000!' and 150 mph  10.5 5 17423,5-17 10 5

5000t and 240 mph L 5 19-26-19 3.5 5
10000* and 150 mph 6 5.5 17+29-17 6 )
10000' and 240 mph L 6 26-33,5-26 3.5 .5
20000! and 150 mph 2.5 I 22,5-32,5-22,5
20000t and 205 mph 2 3 3h,5-h1.5=34.5
30000* and 185 mph 1 2 29,5-36.5-29.5

—~r “ ™




TARULATION - 732GB1 PROPELLI POWER LEVER TRANSIENTS PO}

1130
2-Normal-Flight Idle Flight Idle-Take-of f-Flight Idle Flight Idle-Normal-Flight
Decrease Blade Increase Decrezce Blade Increase Decrease T
Pitch Rate Angle Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rat=
(Degreas/Sec) Change (Dagrees/Sec) (Degrees/Sec) Change (Degrees/Sec)  (Degrees/Sec)
(Degrses) (Degrees) :

3 15-17-15 6 5.5 15-19-15 0 0

5 17-23.5-17 10 5 16,5-23-16.5 9.5 L.5 17,5

5 19-26-19 3.5 5 20.28-20 i L.5

5.5 17~29-17 6 6 17.5-31-17.5 L 6 1.5

6 26-33.5-26 3.5 k.S 217,5-36-27.5 3 5 7.5

I 22,5-32,5-22,5 2 5.5

3 3h.5-h1.5-34.5 2 L

2 29,5-3645+29.5 L L.5

F IG URE 29 B




POWER LEVER TRANSIENTS

O

1250
Flight Idle-Normal-Flight Idle Flight Idle-Take-off-Flight Idle
Decrease Blade Increase Decrease
Pitch Rate Pitch Rate Angle Pitch Rate Pitch Rate
(Degrees/Sec) (Degrees/Sec) Change (Degrees/Sec) (Degrees/Sec)
(Degrees)

0 15-15-15 2 3 15-16-15
k.5 17-21-17 10 5.5 17-24-17
L.S 15.25-15 L.S 5 15-28-15
6 17-25-17 3 3.5 21.5-27.5-2L.5
5 2k-30.5-2l 3.5 5.5 24.5-32-24.5
5.5 19.5-27.5-19.5
L 31-37.5-31
L.5 27.,5-33-27.5

HSER 4076
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KSER L4076

HAMIL TON STANDARD REPORT NOC.

TABULATION-73EGBl PROPELLER FEATHER TIMES

Altitude and Airspeed Eleotrical Mechanical Unfeather
Feathsr(Secs) Feather(Secs) (Secs)
00! and 150 mph - 6.0 10,0 13
$000% and 24,0 -mph L L.6 13
10000! and 150 mph’ _ 5.9 6.1 12
10000! and 240 mph ) N O D AT A
20000t and 150 mph 3.6 Tok 12
20000 and 205 mph Sel 6.5 12
30000 and 185 mph N O D AT A
FIGURE 30

M8 PF08A Y2
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HAMIL TON STANDARD REPORT NO,

HSER L076

=1

TABULATIC.i-73EGBl PROPELLER REVERSING TIME

Taxi
Speed
(mph)

20
20
20
Lo
Lo
L0

60

.
[

Power Time
Reverse to
Initiated Reverss
From (Sec)
Flight Idle 1.9
Normal 1.h
Take-off i.L
Flight Idle 1.9
‘Normal 1,6
Take-off 1.4
Flight Idle 1.8
Normal 1.5
Take~off 1.7
FIGURE 31

e r-e34 7/08
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HSER 4076

HAMIL TON SYANDARD REPORT KO,
TABULATION=73EGBL PROPELIER ATTITUDE CHECKS
Attitude Time Scavenge Outletl o
at Temperature Change ( F)
Attitude
20° left about roll axis S mins +8
20° right about roll axis 5 mins +2
!xSo left about roll axis " 30 secs 0
LS° right about roll axis 30 secs 0
25° down about pitch axis with
10° left about roll axis 2 min -3
o
25 down about piteh axis with
10° right about roll axis 2 min -3
25: up about pitch axis with
10" left about roll axis 2 min +5
252 up about pitech axis with
10" right about roll axis 2 min +1
zero 'igh 30 sec 0
FIGURE 32

HO F-023A 7/02
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MAMIL TON STANDARD

RxPORTY No, HOER L:076

TABULAT TON-VCB6260 PROPELLER NACELLE TEMPERATURE SURVEY

Altitude & Airspeed Ground 5000t 200 mph
Power Setting Flight Idls | Take-off Flight Idle | Take=-off
Thermocouple Location
Strut Mount Pad 58 6l 32 3k
Accessory Gear Box 136 162 184 190
Compressor Rear Frams 324 2 598 346 512
Burner Case . 278 55l 216 322
Turbine Case Front 396 ' 626 37 530
Turbine Case Rear < 534 736 418 522
Rear Mount 90 Rt Lo Lo
.
Firewall Bsam 10h' 152 30 38
Propeller~Gearbox
Control 86 180 104 206
Gearbox Skin 128 230 104 112
Iube in 138 230 12 166
Iube out 138 266 152 182
Ambient L2 L2 16 16
FIGURE 33

MO P-62A Y/
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TABULATION~VCE

Powser Setting

fondition
Lever Movemant

60% NORMAL

1000 rpm-1160 rpm-1000 rpm

60% NORMAL

850 rpm-1160 rpma-1000 rpm

Dacrease Inciease Blade Ducresse Increaise Blads
Pitch Rste Pitch Rate Angle Pitch Rute Pitch 1Rate Angle

Altitude & (Degrees/Sec) (Degrees/Sec) Chenge {Degreos/Sec) (Degroess/Sec) Cheang
Airspesd (Degreos) (Degr
Ground 205 60!

6500' and 150 mph S 13.5 33"21'33 h lgof':os 33"21
6500! and 230 mph b 11 431-35.5-41 4 12 43-35
100001 and 150 mph hos 1’405 3h05'2305’3h05 5 12‘0‘405 BhtS‘
10000! and 230 1ph 3.5 10.5 42-37,5<k2 3 13 .5 L2237
20000' and J.SO mph hos 111.5 hloS”BhoS‘hloS h.; 1505.5 hloS"
20000 and 220 mph 3.5 10.5 T I 11 h 18.5.5 W6kl
30000! and 150 mph 3 12 16.5-42-kb.5 3 13,5 16.5-
30000* and 165 mph 3 11 18-43.5-43 5 1k 18-143
Power Sstting NORMAL NORMAL

Condition

Lever Movement 1000 rpm-1160 rpm~1000 rpm 900 rpm=1160 rpom-1000 rpm
Altitude &

Airspeed

Ground 2.5 8.5 17.5-13-17.5 3 10 1,5 17.5~
6500. and 150 mph 305 111.5 3905"30'3905 3 1)4 .05 3905"‘:
6500‘ s.nd 230 mph 3 1’-‘05 M’BB'M 305 12 1.5 hh-38
10000' and 150 mph 3 15 39,5-32+39.5 2.5 13.5 39,5
10000t and 230 mph 2,5 16,5 U6-40,5-06 2 12,545 L6-40.

S
PRt

v‘g
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TABULATICN-VCB626C PROPELLER CONDITION LEVER TRANSIENTS

| 60% NORMAL

807
-1000 rpm 850 rpm-1160 rpm-850 rpm 1000 rpm-1160 rpm-1000 rpm
B Blads Daciresse Increasgse Blade Decrease Increase Blads
ate Angle Fitch Rute Pitch Rate Angle Pitch Rate Pitch Rate Angle
8/Sec) Chenge (Degreos/Sec) (Dagreez/Sec) Changs (Degrees/Sec)  (Degrees/Sec) Charge
3 (Degrees) (Dagress) (Degreas
2.5 6.5 18-12-13 5 L.5 15-12-1¢
> 33-21-33 b 15.5 10-21-140 L 15.5 36-2l4,5-
L lll-35 . 5"&1 h 12 h6‘36-h6 S 90 5 h2“3 7"42
? 3’405’23.5‘31505 S 1&05 h1~23¢5"h1 h 1505 37‘28"3"
> 42-37.5-h2 3 13 47-37-L7 l 11.5 i3-38,5-
; hlo§"3h05°h105 hos' 1505 h9c5~35-h905 hos 16 hSUS’BB"
> L6-h1-b5 h 18.5 51.5-41-51.5 I 13 L7.5-k2,
i h605“h2-h6.5 3 13-5 Sh“h2~§h
‘ ).‘8-;4305"138 5 ll‘ Sho S’hh"sl‘os
NORMAL TAKE-
71000 Tpm 900 rpm=~1160 rpm-900 rpm 1100 rpm-1150 rpm~1100 rpm
; 17.5-13-17.5 3 10 2b-13-2L 1.5 5 16-13-1(
F: 39 05”30-3905 3 1)-3 hh.5-3l-hh.5 205 1005 37‘3305‘
) L4-38-Lh 3.5 12 L7-38-L47 3.5 h.5 L2-Lo-l:
] 39.5-32-39,5 2.5 13.5 b5-32-45 3 1 37-35-3"
> 46-40,5-b6 2 12,5 u9-l1-L9 2.5 18.5 hh-l2-h!
FIGUTRE 3L

]
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3%DITION LEVER TRANSIENTS

HSER 1,076

8GE NORMAL
1000 rpm-1160 rp=-1000 rom 850 rpm-1150 rpm-850 rom
Decreazs Increase Blads Decrease Incresse Blads
Pitch Rats Pitch Rate Angle Pitch Rate Pitch Rate Angle
(Degrees/Sec)  {Degress/Ssc) Charge (Degress/Sec) {Degrees/Sec) &hange
(Degress) {Degrees)
5 .5 15-12.15 2.5 8 23-12-23
h 1505 36’2!305‘36 3-5 16 M'%os’!‘h
i L 15.5 37-28-37 L 12.5 4-28,5-5
!.' 11.5 h3 ’3805”h3 2 11 2;5.5‘39’13805
2.5 4.5 16 i545-38-145.5 3 15 54.5-38.5-545
4.5
TI‘AKE-OF’F
1105 rpm-1160 rpm-1100 rpe 1050 rpm-1160 rpm-1050 ro=
1.5 s 16<13-16 3 9.5 18-12-18
Wh.5 2.5 10.5 37-33,5-37 3 13.5 Lo-3k-ho
3.5 .5 L2-ho42 L 1n 1i3.5-39-43.5
3 1 37-35-37 2.5 11.5 )1-35-11
2 .S 180 5 hh’hzﬂhh 2 12.5 hs- S‘bZ’hSo 5
R B 3k
f"‘
Sy
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TABULATION ~ VC

Propeller rpm
Setting 1015
Power Lavar
Movement Flight Idle-Normal-Flight Idle Flight Idle-Teke-off-]
Tncreass Decreasse Blade Increase Decrease
Pitch Rate Pitch Rate Angle Pitch Pat,e Pitch Rate
Altituds & {Degrees/Sec) (Degrees/Sec) Change (Dsgrees ‘>ec) (Degrees/
Airspeed (Degrses)
Ground h.5 2 12.15-12 7 3
6500! and 150 mrh 18 6 12-38.5-12 19 5
6500' and 230 nph 6 3&5 3ha§‘h265"3h-5 505 3
10000 and 150 mph 18.5 5 12.38,5-12 17 L
10000* snd 230 mph L.5 l 3h,5-lhi~3L.5 4.5 3.5
20000t and 150 nph 6 hos 22105‘1‘1105‘21‘05
20000' and 220 mph 2 3.5 39.5-147~39.5
300007 and 150 mph 5 3 37-45=-37
30000¢ and 165 mph k.S 2 40.5-146.5-1:0.5




TABULATION - VC36260 PROPELLER POWER LEVER TRANSIENTS

1015
:-Normal-Flight Idle Flight Idle-Teske-off-Flight Idle Flight Idle-Normal-Flig)
Tacrease Blade Increase Decreass Blade Incrsase Decrease
2itch Rate Angle Pitch Rate Pitcn Rate Angle Pitch Rate Pitch Rate
\Degrees/Sec) Change (Degrees/Ssc) (Degrses/Sec) Change (Degrees/Sec) (Degrees/Sec
(Degrses) (Degrees)

2 12-15-12 7 3 12-20-12 0 0

6 12-38,5-12 19 5 12-40.5-12 28,5 6

3.5 34.5=2,5-34.5 5.5 3 37.5-143~37.5 2.5 L

5 12-38,5-12 17 L 12.41,5-12 31.5 5.5

b 3he5-dili-3k.5 L.5 3.5 37,5-16-37,5 L L.S

L.5 2 S-lih.5-2U.5 19 7.5

3.5 39.5-47-39,5 2.5 b

3 37-45-37 6 4

2 L0.5-16.5-1:0.5 5 3.5

F I G URE 35
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POWER LEVER TRANSIENTS

HSER 14076

1-Fligh

Rate
es/Sec)

.5
05
5

1160
Flight Idle-Normal-Flight Idle Flight Idle-Take-off-Flight Idle
Incrsase Decrease Blade Increase Decrease Blade
Pitch Rate Pitch Rate Argle Pitch Rate Pitch Rate Angle
(Degrees/Sec) (Degrees/Sec) Change (Degrees/Sec) (Degrees/Sec) Change
(Degrees) (Degrees)
0 0 12-12-12 6.5 5 12-13-12
28,5 6 12-31-12 26 5 12-32-12
.5 2.8 l 37-39.5-37 3 L 38-41-38
31.5 5.5 12-32,5-12 28,5 6.5 12-35-12
05 h hos 32'240"32 h hos 33‘h105'33
19 7¢S 12"38"12
2.5 L 36<42,5-36
6 L 30-40-30
5 3.5 36,5-42-36.5
R E 35
'c‘*
o
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HSER L0756

HAMIL YON STAMDARD REPORT NO.

TABULATION-VCB86260 PROPELLER FEATHER TIMES

Altituds and Airspeed Electrical Mechanical Unfeathexr

Feather(S=c) Feather(Sec) (Sec)

Ground 3.5 - 9.6

6500' and 150 mph . k.6 25,2 16.L

6500t and 230 mph | 3.2 13.2 7.4
10000t and 150 mph . L0 20 13
10000 and 230 mph Lo . 19 12
20000! and 150 mph 1.0 12 16
20000t and 220 mph 3,0 11 11
30000t and 150 mph _ 5.0 11 12
©30000" and 165 mph L.0 10 8

FIGURE 36
We veasa T/ea 8




MAMIL TOM 3TANDARD

reront No, HOLR L4076

ot

TABULATION=VC86260 PROPELLER REVERSING TIMES

Taxi
Speed
(mph)

20
20
40
40
Lo

2y

Power
Reverse
Initiated
From

Flight Idlse
Normal

Take-off

Flight Idle

Normal
Take=off
Flight Idle
Normal

Take~off

Blade Time
Angle o
Reverse Reverse
Initiated (Sec)
From
o
12.5 1.5
0
19 1.L5
o
12,5 1.3
o
12,5 1.55
18‘50 lobs
0
13.5 1.3
o
12 1.5
°
7 1.55
0
15 1,40

FIGURE 37

M3 VRA Y/02
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